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C% of Copenhagen 
Coy mtryof "Denmark 
To the Cammteioigsr: 

t PmfeorBirpr Lmferg M^lf^r, Mng <hi!y mom* depose ml say: 

L \ nm m owns? of the ^haveAkmifei appHc^tieivsm! a.pem of'-oreim^ skill in the art m 
tte field ofte ^#ci maher of ihx sbvv^ for patent I mmim 

zmmktdv (mils&? mih tm wmrmof \m mmz<m%\mi£ti Dsxm mm^onmd mm with 

-mmeh mr® & (fb» mm m (mm h&tim&w w : )> & *l (bmzAol 

Bkm®. ?6i2:: a^3i. 200L^>- pp, U%\ 30; l&reiasfter ^xmd^md Pnefert (Applied 
MicffcbaaK Bb&efcnoL 56:296-314 (2001); he:^vc:^ticr "Pricferf sited ia the $flta Action 
■<if KovSBsksr 5, 2009An oonnechon with the ;ibc^eodemdkd gs&ftt appha^n tewh&& 
g^fe-vUi^wm rejecfea 6^rth*:ds*ciojKui«s oif these t<$mm& 

2. l&in a pfO'fe«S6r of pfeAlhiod^emistry sxus Read of the seseartih esmtre Px^Adive PJ&its 
■Mifitol by the YiUum Kk« Rasctftisssii fcwsMffig grgti Deputy Dh^etorof the SymheSk 
Hastey ssssesssb cex^ owe? of four -Witm -of sxeelksce in Vmmmh m$b\nhs*i by the 
Mimvxy efgefep*, Technology and fe^ovalwt fc.2«. Fgrtfn&4 $ctffc % -V ? <*^$ of 
Copttthsgea, Denmark in 1572, it^Mtsg .» MSe degree m ph*r*i bUx:hetnktrv mui org^he 
ehaxhsixy; i Buh^iimil^ ofeiaimimy PhD fmm the IMivmity: of 'Cs>psft&ag^&,. Oetmwfk i:^ 
1 9?A am! meeived my Me degree in \ikmX bbehen-btty item she iMvmiiW %fCw®&®&t**. 



Denmark, ss> i9 B4 . 1 was- &mpfay^f^»lS33 w 1917 a feibrigbl : sekfe m plant 
Ucti$mnim$ M&zWhmm t€ 'Califomk (Javis, USA. From 1977 m }%A I m$ eoxdovcd 
as Seek- Rmwh,Sc:i^( km<im Bohr $^>w-afg*e RoyaU^&h AtmkmtA ' 

«s tefc^sfe Pm&SSfcr & the Royal Ve&nnary and Apienl&a-al XJmmm (:aOW iacmry M.xh& 
TAneeridty ^Copmh^mnl hi 19$9, fwas &$p&itm<\ full fmf&mr kiP^ Bi^i^m^ry m 
the Umvmm^ MCwmh^m, a pmiikm I m m mMx& h m period mm$m ? have 
iweKlfesa ^Cm^m mdh^r mmt ?\i\>mte$v. ike ssato ofW.dkxise in plant bbkasv 
k De^rk % she Ntitoai DsmsH Research Foun^ioa In imj m%- 

oppointed ffeftd.<jf»-sesv center fif e^Stoe supported 'fiy a pxa; iron- the Vdbar; Kaaa 
Rwm F<»tt£K}&ioti, & 200% 1m appoint^ Deploy Pfetor of a sew memh mim 
widno Syothetie Biology at the Ibdverahy of Captesai estabhsfed bv the Mmistrv of 
Sew, T^myb^v ^d lwysfa ss case* oftbar eentras ,fc P^^jrkJta te*&* 
daw ; have fern a number of the D^i*b Board of Patent Appals appended by the DafcM* 
Mtelsleir-oFFittsnce, Throughout xm cm&\ niy key raaaereh fe&resi hm. keen, ffte 
ok>eha;niairy of irioaeiive raoxral produce* aad the eytochronies F450 aad 
py<myWm$m*im bmdved mimv bm$i$mk> *Thk work mdud&& dgsi3$)8g mi 
msMmm & m^mc pathway fos vanillin and vaalHte gl^oskfc m xesstx il Emir, Appi. 
Mic^hbi '75: 276>-?774 (200$)} where ] am engaged m the challenge to %ntify a 
^kjcovyivninsi^n^i? ableto eonvert vaanhn into the corresponding &ta£0&ide u& Mfreeitftyg 
yeaa- strain* fot their ability to oredoee ^mulM imd vanillin $xm>m&. 

X Tmx0M< bmg comp]^)y fiionbarwith the r-ut^c^ mat^r t?fthe p-i-fcnt ^tofen 

bc-:h the ^^cifk^^e-n ^fKl the -dfei reifercinc^s, a?:ui cbc pmperti^ of 'ih& 

M£$hM$ m psumi application and m the re&rcix:^ it h oleariv cvid^ to roe ti$^ N c-r> 
von;pai:^on of the hotor hod* of tho ei;e<i -ir- with tte^ of tb-e ddm^ in iho p^seot 
oppiieatloo, the ohitms hi ik; pteseoiappueaooo .-pr^sem utiobvio^$ aod patojable aovaoe^s 
over the coed art pocticeholy because of tho superior: m \$bn<m* na-a^paclcd, and do&v:*t 
properties of -he mo^od^ and compounds of the h^^nt speditleadoo aod oiahr^, m 

4 A^: is set torih in the spscmeaikm of the preseot appli^aiion, at per^. fOOs ?j [0020] 

(pi:b(ieaooe veridovi US 2(H?6'/0:>?.5B7^) > the prm-mi ^plimthti co?npar»?.c> a mi^wpm^m 
into vvhich has h^ea io^erted gcoes Involved in the bjo^ynohesla ptahvvay jeaotag to a i-ow 
vnohaoriar weidK agiycon corr^xnrad whb o^eaaona raieroonontbr^i nm which in addition bas 
besm norediiead a giee<>Kydraostdrasii jxaie capable of glycosylating tho piodnced aglyeon and 
aa a resoh obiata withfe the rotoroorgamsrn the oorraape>odh^^ glycosylated form of the 
aaiyaon, The Orabtip presented in ihis portion, of die spaeifjcadon iao focth thnt ihe 
aneroorgaarso; svdh obe glyeoayh rarest erase during cidton: fernteotadoT? ^ eapable of 
pmdoe^ig higbarr aira>mu$ of the §iycosyia|ed form of the agtycon aa coo^pared u> the 

etycosy hraoejerase. The $mc of toe cited art bads to ilhisoate, teaeta sugpai, or iriodvate thh 
devaiooniono 'The "ovejproduethxr oidba ooonanaida of the i-rstaot oeveUvn?neai. aod ?he 
-hseoeeoftbisacovny m the prior art compound ^s ooexpecled and anohvioos. 

5. A:: set -fert-h b. the rpeeitleacioo of the present applieadon. para. 014} Moehs : C P a- ah Pbra 
;l<arora; (1997) I I :227056 oxr^ay describes that a cBNA e:aeoddie a solanaiiae 
glaeaisyhraosteniae was Jsohrted mm pota-o. 1'ha el) HA sekaeci b%?n a yeast 

expression i?hrar> : using a posojvc selection acmen ha^ed oo the higher toxicity of ■xeroidai 
aibaieid agiyeoos reiauve to IheiV correap<axiing cdyoosyhOad: tmm. The acdvity of iba 
expre«d alooesi ':S0F ' wsa teslcd in ao vitro as-aiy based oo aaraoed raeoouxhxen p^xlu^tl 
SOT: Trie apphcadea of ihe cloned SOT" brought [orwead by Moeha rs eieariy :^anmarked in 
the last ^entenaa of the introdoethra: "Tise ox^ecolat aiooirtg of SOT <axa;s the pessdalite of 
deveiootna novel n;etbods to daerease SO A levels m potaio euhtv^rs hvxlowo-regidjrtin^ the 
expreaaioa of hda enaytoe usmg rf« KNA ttm^m?$m& oteitatlovO. Moeb^ tba>< 
aclvise-aro dow^gukti? SOT'.^^^fen to ^iraee the sevelof the aaenna:Ua^dghieoskie, 
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TMs adekre k it) direct opposition to tire approach of the j»staiis-3ppg(?>^»5 vehkh. ! 
iftfrod&cticm of genes >^:tco<fe:g <$mttm of a btesvnthedc pthwey &x &xt ^mtm 
wxmx&mt with lUxMm^m m$Mz%?lmnmms to *teta«ftttffy fee &$hvm\ 

desxaxl gtoside. Ike promoter m4 to drive- fee ^p*^k*o fee gl^yylmux^fe^^ 
-gfcc-odfeg g<?&$ is strong pxmktes quick conversion of the agryeon due (he cermspondfeg 
Ji&arft&te gjucoskfe it b my okst vpimm feat Moehs serves to Idgnlish? in a vow clear 
^xnner that the technologies timrim m the ^feit^; pWks s smote of 

P«*<Wfc mxfy mm Mm and not shown or i&<tM& by Moths or tffe* eked art 

Mocha flashes feat a glycosylated to <rf soksodioe may be ohtuhred wtm the mievaai 
|#eosyknxoskan>;e (SGT, soianldfee puco^yltrsi^ft.^^) is Irenfeared i^vitro resth ike 

a»S n &H teaeh ot 'snggesrvchethet the yeast or B. cod couB produce the giyeosykued fomx of 
the scessonfee te.ylvg beeaose no relevant biosynthesis; pathway gene* tor aoiasodine were 
intosreced in fee described yeasi or k. eok cells. The formation of the aheoside <o; recocted 
jo Mocks ^cars mns>xk the celt, foe tKiT eurcmo is isokaed from the cells expressing SGT 
Csolatkdinc: gfe<^yltesfe^}, sad this enzy are is feen ased hi tot tone experiments to 
giyeosylate exogenoasty ;xfexed sohtsodfee, Thm it is not shown that the glueosylated 
eorepouod rosy be obtaioed -under la vivo conditions of the ceil reborn enzyme iiM submits 
i or tnxfavorabte pH vakiea may obstruct product mvmmm. in the mmnt 
\ that die agiyeon may be efoeieraiy ghreosybrcd m vim wohoct 
ecco^otd^t^oe of die <tgiycoc f ihe ^lyeort pedmrxs teg loxie. Likexvise, itidu^tml production 
of xxindon glocosdic wording to the mefhodofegy of'Moifb.s is not euoooodeahy tba?>ibk 
i?eeiocse the p.avetss relaxes addition c<f ^aoichlotnctrk:. amount of highly expei^ jve UDPO 
(roe oenvoxed gloetr^e dottor xtsod by the enzyme). In sonxe exitiopk?s of the present patent, 
oppheatkoo live ye^t ecitri ijxc pr<«Kteh:tg the seqndee; ;ononoo> or UDPO varuion 
g.Uicoidde product ior? tbcicselve^, i.e., the toe h no h>gy photo oo prelected In the preseco patent- 
appdoixdoo renders vaxnllixt ginecBide ptodxtelier. in yeast oi^conoixancid interest. Thhrapin 
; io highh^tht ^e dh'lereoec^ beOveco orevioo^ an and fee ieeheok^v ohtt(boxr< 
i iil d 



Moehs nis<> dees not reach, biggest or rnodvsite die posslbdUy of obiaddne ioereased anxooxtxs 
of the decked eglyeon by rest fdnrring krge aniooots of the giecosyh^ed agiycotj at-d then 
liberating fee tree nglyeort again by ucat-nc-ri wnh <i degtyeolsylntdig agent riucb ?xs bcta^ 

g:^v v:o^u:;>v:. : :..C ;A^p<.v>0 :v>: tJ.C giS- vO^v !.iUK>n :0 iViOeU^ iS tO tvOOOt lOe O^uOtCO!)" <ekiO0 

'doxle 0 soiasodhxa (tl)e agiyeec) less hatntrn] so that fee yea:a eed xvdl grow i$mt m an 
ecvioroincax into wtded ^od^odioe is adnhrhstercd from an external soothe, indeed, fat feis 
toason, deglycosykuion l:s conttn-ixtdicated as k wotrk! inhibit as opposed to et:hanee yeast 
ee j * ^^{{-,0^^^ m^;p'v t <>. l i^i:0^o- '^.v, c o- o> 

the ^yxnhesi-5 of the aglycoc and of the gh^oo^y lira.n^; ferase eon verting da? aglyeon into the 
eorre;epondfeg giueoside. This avoids accumulation of the kooc aglyeon. Using the 
redxaobgy <>ntnxtcd in fee m&mi anp^eatuao growfe renxrdanoc ofthe ymt ceks mmki wt 
be eeco-nacred becan^e the fexk: aglycoo (so^a^dine) wouM not acetonotate. Thna the 
problem that Moeh^ proposes to solve is mt eneonntered ttafeg toe teehiKJlogy desotibed in 
the present application axtd < 



K Figttrrr? of Mocks i:> oot rekvant to the present appHeotion because tire data nqxateo in 
klgnre 1 repr«nt the an vr^M^ted aebvity of ike ckaied et^yme SGT f or the tesbng of 
Figure % the reeon-tbxnamiy produced soiat^kline glueowrtransma^e S6T k tested fot tire 
dc^red activhy n* vttrv It ia eiear rhar. the an^xunt of glucoaide prtakiccd ia higher itj the 
eaperireenta where etrzytoe exticicts \fom yeast eapt^ssmg the SOT gene ^vere used in 
conxpaxbon to e^rtaet^ of yeaat thai did ccaxtam the -SGT eneoding gene. However, these 
expentoents am earned otitis vitro and in velve addiii o ix of the agiyco:u and demnxt^tj-adon o f 
its eonversioo snto the eorresponfeng ghreoelde when she exkaet is made fiwt a yeast 
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omening the gluco^^k^^fer^o. It k dm ihn no gJneoskte wakfbe termed using s yeast 
s&zm 'too?: Mpf^pg fee: gmomimm^mm pae. Th<?$e fiatjnsti *ftersfers 

he to. the m^m&mim ofM^mte repotted $ fet^?^ 
she ye&si fesstfeorcs the ge:aes exe>od*ag the e^yroe* reared for the csf the sgiyco*? ?** 

well ;;s the gxacosyktaa^brase. In tfee.pre^'-^HcaSiOft, it-may he thai the :«^f(nteto & 
oehleved beeaoso the sglye-osi *s toxic & the IMsg yeast cells arid t& taxfe cfi&cl' 
by eooverdng the &xk$#yc<m mto the 'ttiftfotfid -"^tT^fjotJ-di isg .gl^s>slile^ The result 
pt*&fet*d in 7 tfttteb m m-m^ m cmnmmv ip i& naahe; oa overnrodecuon 
aeMewed in the prmmtMppiimiim. Mmh$ &<m not i$M% >: w$$m or mtrm® ihe 
i:mM)mmi(£ i>^miimwtf£ih# <k\<do#mmt$ presented mihxdmvm of the presmt 
appl^on, 

& the cOR^Oig offee OMoe Actios of November 5, 2m page 4, lix^s 1 04 I and 14-1 5, 
th&t ; ib|<i& ihe S<3T a«)d : &$ so&nh*te gents were tmruduced mio 5- and that 

'*[M<sc?tej dm shows tbot .the oeli ?s eapstde of poxhKdng higiher v^»H5«^ : -d'gi^^yfeg&d : 
&>hOM>:Hoe with SOT pteseoh .i'^n svithouf * are hmeeoraie or at Cm vsty tem ndsdekdkig in 
ib^p^mimmt M dmmlndm pmgr^U^'md $"hcw»feoy*. ihe aehs ofMc^h^ did 
ao> have horodaeed therein bed* fee pnes for prodnctioa 0 r ihe «$&cm Kjfrtotfn* as wed e* 
m pnes tor -he pmkmim. &fm m^rm$ei\ A$:#k> zmwlumm of fee Offiee Aeiion of 

5, 3iH>§v|mg^ 4, hoes 1.0-1 1 md WIS ate dxaefoxe teed itttwftftte' 
«*3it»$ptK>as jj;ad ;prem?$3.t an mzcmrm mmmm^km of the Mmim ww&ss-Aht pre&%%» 
mimed street nmUr b mt obvious in mvw thereof 

•10.. fvexdner of 5k? Day or Pdofert eded refer^K:<?^ ^uppie-ment thaw failures of M<xfe t<5 
denio^^traio or suggest the pmductioxi M die c^di of die g;yc:>>syh^-d ibrxu of^he: a^lycon. 
k:<>.k^L ?50ife Day j>or ?ne&?i were m&i for scuch. Th-^ ti<> m^uter wbei Day moy teaeh of 
degiyeo^yt-vion offlavanoki, and/or m \mi&? what Pxielext tnay t^ch of the prod^t^^ of 
agfyeoo vandlin; nekhex teach or :^ggo$t or xnoov<r } e one of skid i« the art to core ihe taBor^ 
ofMo^oh^; i.e., nthhvr of Day t:ot Pr^fert, nor any et>mNmttk>-n thereof suggests or mat&ates 
the rotrodueiion Inio jh.e yotaa eed of gcaes fe produedoo of d«e agiyooo as wed as 
io^odxienon hao -he yea^ eei; ofgeoes ihr nrodaeiioo of t he glyeosyixran^ferase for 
eroduetloe of the g!yc<^yts&d xbno of the aglyeoe. 

I'!,- As nethoc set tonh jn i:he speeidcaiix^ of ihe o^oseet anphcaixeo. oara. r00I3L Axeod, j et sf % 
Bxoteek & Bioeng (2001) !2(v 1 31 a^d WO0l/07B^ oierdy oka^:raies doeuig of n 
idxa:osy h:r ;wadoraso fxom iho pkot R awo seipeot ina . l"he cloned |ta>ftfe idwra^e wax 
hxsened inm coll bae.teriit When the aghieooes hydmqurrjone, vandhn and \> 
hYdcoxyai:ct<n>hejx<«xo were ad<led in .ihc medte -of eohivasod coiis c^f ixar ox^xooe^f E. Ooli 
the ew^frfmg glneoskie^ arbuoor v;xaHha«-D^keosido and pwzm wen^^nthea^ed. 



i;y As was th<s ease with the Mocx^ d^elosereH, the Areitd proee:^ nivo^ve^ niorely -ho 

:pr<>a$ietis>-K wdldn/by the E.eoh of xhx^gkiesvhrax^ferase eiatyra^ but not i?f fee a^dveo^ itself. 
Rsti^e dx: adyco^e^t, vijrdhio hecejs^dikd to the o^odhorewhoroht the 
ghxeesytita^stetase dxeo t^tem:^ xherewidx to achieve the gtyeesyladoa thereof. Arend does 
not enre dw fathom of Moehs to t^adx, suggest or xootiva^o ihe h:txodocdoo of dx^a-eee j 
tor pTOOtxooosJ ot ^oih ihe -x^jyecxix eno tor the ; 



II h^ eoam^hoethxi eaeh : 

d>exeoh dxe pMit& m& epeel^eatioxt of the present appoeiitioa tk^ni?ns|raie dHloeoees i;hai 
are novel w& iiooohvaxas over she state of ihe an; lire processes of the pro^om devefcpxReots. 
wers: tnsnd jo he slg?:d lk:a?niy xnoro ptodijctis-e, md une>ipeetod! v so. over the knoxexi 
xoethods arthe art. Sxa;gr^h#y s the pmm devolopox^ot^ :a«eti syothesra ot ix-ih vaahioi 
and the glyensyhned vex^oo of -he vathiha ban heejx pm?m e> inxprove the aJthaate yiekf of 
j t^pon deglyeosy hdlon of the glyeosylated ptodueh 
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14. Sekahrk ^foxiwb%m« of the zemm^mmm demonstrmxi m Ihe pmstit a^keation can 
a hrand ia the pnbhahed snn:k m Applied and (ko aonrnera d M x: rob a & ; d e N p vo 

£<s?^^ to sod r^on &e <fcv»j[op^^ Of "Hi«- p«^s«e%^: .^ppiio^liibn sisd uo&s tost 
v«55BUfi is one oftfes wb*UTs most ii^x^iH flavor W^^i*^ m(K : -a,gi#s3i inatte? of Si.80 
miljioa, la fees artidcs the ^m^fWkm hm$m { mMmh&mzA&tm® fepte 
psfis^Kj' tor vaadha prodnebon from gkieose In ;km::macc}h}r<myc<v >xmhe, also known M 
ossxaa or Mdean ycash as wd3 as k faster- s y^m, Samkammim mvvmm, The 
mkk dhtsinuea tfcas prodaoovhk* were 65 and 45 n^/]ifcr< ate nnrodaetion ofdxeeand 
faux hmrKAoi^ m^ mp6^\$y-s Tfee de iiovo patlxways r^sssem'she ili^.^jnpjes 
ofone-eah f^M)b^I p?^;f:km of th^e ?akiabkv^p6mKl< from glucose. X. pm-m yem 

&eslabkj> blotch jx>mnxK).lty>, h\ som. n\ thi* pee^evievyed article, the nxahed is 
s&o^mfto be aod a nonobvkms dayelopnterii over the prior art 



1 5, The present p&tm spplmikm was fi.ted hr June 2004. We pindished the d^ii? predated in the 
paien* &|:?p{jcatk<j3 ..hi 2009 (sea Exhibit A., descno^d in paragraph I4> mpm> in aniie of ihis 

* v - no inh^'^i , s." h , n * j e r d , * v:^ > , > ,aeH 

ionrnal Nun-re Reviews lis Mkrobiolegy report {Nature Reviews, Vol ?, May 2009 
(!:•>• ihib.lt B< ^iiitclKxl hereio.d chose our paper as * top story atid-ttomtsrccsftd that 

^Hansen and eotfeagoes have now predoced w&im ofSxcckifromytes 
Mrsvteitxe and Sckhosmckxromv^s pomhe iim canprcxhice vaoihm. They 
fmi searched for strains thai did not c»m vanillin u> vamilyl. akohol 
Xliey :heu added genee notn ihe Aung nioxdd Podomxra /wto, a 
baeteriux-n of the Nocwxikt gmm, <u>d hiur^u^, wbieb si lowed 
^iranui k-i produce vand Hu (iin iKldjuoual geue forc Coryttehactvmrm 
gmmmkim wm nMed to S; <^revM.%?e to activate the Nmxrdix mzxir&l At 
45-45 n^ per litre, vuniHln produotioa. wan at a oaffn.iiem level to ^eaie op 
fc?r }arge'Seak> irxh^thal pr<:doene>n. Them de novo padrwayi-: for vandiirj 
symbe^ia in yeaa* represent tbe nrat o><ampk>$ of one-cod nrkmbial 
pnerador^ of these vakeiide eonrpourxis bom gineose; " 

Thus, the review artieJe dhesiraies that the aelentitk eonura.ml.ty, whk*b by definition are 
atKhor uiebjde persoir^ akrhed in the ;nt underbid thin reed-od to be novel atai aouohviox^. 

16, Scieeee Newn ?rko seleeteu our paper on vanillin glue<^hk ptodnelku) in yeast tor 
conimentrng and diseuaaea how the hrveato^ merea^ed hhe yea^$ ytehl of vandhn in ilm 
pn>ee>;$ by adding au additional aene that: encode* for m eu'/yine da$t convert* vsnilun iruo it* 
alveo^vlaiod ionn. The artiek eaplahv* that the gjycosvkted form, h: not toxic to the wi 
^goA| she yea:a. to hold imtz of the eonaxunaf \ Yea:a Bred to BfcW Artifekd Vanilla, 
Raeraa Sreaberg, Setenee New*. May 2 : >, Vol. f?S v M>> 1 1, p. 9 (Exhibn C. attached 
hereto). The Science- New* journal contacted John Rosaaaa at Imi verity of Iowa who oloted^ 
v Thla ^ ab*<nxaek ^earanui work." After having described, how de mrm *yinhe*:* of vatnOto 
-ihm gkieoae wa* aehteved by i-5*erbon of lbor bk^yrtik^c geoe* in two ditkreat yeaat 
*«i!\\sv**\ "•■ti bv>\.Ovs- b^vv* ^ Ovi.0 vOi nn •iVi « h^ v-^t ..?c sj* vips\*dsi^»vion j^*n<-> >.>ie \hv>yOvv 
Nevv* article siaieO: '"To father incaea^e Oie yeast- ykdd of vandhn. the reaearei^ers added a« 
addihonti] gene that eaeoda* n.<r an mzpm that converts the smnght vaniiHo into a ionn vydh 
a au^tar at^ehed, v^kMr.a-h^D^ghico^i^a This ibmi isn't \mi& savs Mo I lor, aUowing the 
yeas: to hotd oksv of the eonaxtirod " 



5 



1 m mmiiksimi 8m iU& clear th^t the att reonpk£s ifevebp^nts hereof «ml that 
nMhkig In ihc aXid m m faM^mM, wmM rmmm &m ofbrfery Mll 'm &e jax* tn m> 
the tiperi& approach mm by Appifcaats to sphkve the ft^k^tfbj^ v«m 
gtaew&fe by hvhig ye&*t astfo First of ail fr not (rivfel to an tift&tirtlv sldlfea 
mist* io i&mtiiy all gooes required fer syxtoisrf* d&irai Tto 0*w3^tev* 

id be hirkr!>!ogiius;iv «spremc;n:n a . microbe like >^imKi tk^ ^m^ seed to be 
o^ebooaby ftotiv« f Thea a gjyc>Byhrai^^r;ise able io eot^er? .fee agi^Hi festo- Iterfan^ic 
gh^oskk need* to be = : k^ti:fie<i m& ^y.pmm\ in & &\mlm& tmm m <trmmi$x that 
M«bbs it gs 6cttive¥t- th^'a^lyc^n-fsK> -^--£tu<^^j&ied protet Moreen jk^ 
^m^^iimmttmd m obvkm io find to {fctoaftlffy toxic eiabet* oftfes 

&gj;yeoo afid 10 obnnn tbs gksoskfe m smmnis superior &> tese .achieved by $fc|#£&si<tn of 
&c gpi^^odmg: for ^fecrskoftte «g&&xi Itex s; 'J^gltt^3^ : «sssilrf1»g *e 
re^onvera m H ihe : g&<xtfidg ban fee dedn*i nee agjyeon woahj need to be ktentmed Ml 
mp$.m thk platform an? mdm^mM cb&iicaging fera pers<m. onboarby titled in (hear;. 
Ite-admvwl ovetjsrodu^m.of vaoHlto glneosibe nod m mw, nm-omtfy mmmiot, into 
vzniUm k highly rcarajfcabfe fcec&Bsse it jefnvscfote a mk$m imMmmn of 
c^mpSox tc^Mologl^. It coukl not l>c foreseen that M gk^osyhxs^feT^c wnukf work 
web =o yeast ib&iii weak! ofe the possibmty o> convert she agiycon into she glueo.y^eb 
product wit&isi the envboomen;: witfein* e g., at xm pH In the y&^'cfe&iiiKfto 

sp&e of potable differ hxaheanon and comp^^^^l^lot?. of the ensyn te md in 
$\&$tmx&. A&m&xm %k\\k4 mim$\%wM xh^myt^ mt, bmsti on the cxhvh^ kxiowk<b><:. 
be ^mm^d to co)b<ot in ^ib^g the aKnhimbm of ^hnologloy im^W^ 
primed m the pmcrb p^ht .lipplieation -axtd ckims c^ecud^y boc^u^o the resduo^ 
ovoiprod^cdoo co^ld mi hem focoscco to happen. Tb^-i the econonne incentive to 
dovidop the jecbi^iogy p^mfcb in iho paieni appUcation ooidd abo tjot : b<? Sitvision^d 

18. For eo^v^v^:K:c r ,pdf :Ok^ ef thc p:)bbsheb resold and itm devokvpob ictbnoiogy pla^btm of 
the preset 3piio^on md <Mxm md the:- coono^is d^ceno o) Nimiro Ee v^ws ^id Sdenoe 
NewN an: provxdeb; Hxinhit^ A., E &r<d (\ rcspiiotivok-. 

19 I hereby decbjre ibiii ab ^aternet!^ n-ade tem ofmy Own kno^ lodge are true md that -.ftH 
^ateonnas: m;nb no nr^onnanon and behef ;^re Oebovcd to bo trno; ;n;d Ibrther that d?ese 
staleojeibs were roudo with die knowledge thot wllml leino mteme^- nod the nke m made 
^e ptiOishable by fine ox hnpriaoninent, or both, m\&<nt See>:i<jn I0D i of 1 hie ! 8: of she biobed 
btetes Code, sod dub aoeb ublfo) take $t<oetnea;^ n»ay jon^rd^o ibe vahdhy of the 
£vpn! jeetkan and sny patent js^utog ihereon , 
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EXHIBIT A 



0>pyti.jjk'# :U$?h f^skim f<k MtrnMsk^ Alt IU*aroai, 



De Novo Biosynthesis of Vanillin in Fission Yeast 
{Sehizosagcharamyces pamhe) and Baker's Yeast 
(Smffhmvmyees cerevmaef 

Esbm li H^sss^ Birger limiberg M0lie:r^.Cferted R> KoatJal Camilla M. Burner, 1 * 
Cha&oUs ftristensea;,**! Die fe. Jen^o Ji ¥hm T. QkkchJ§ Cad E. Ofeea/ 
'Mohammed S> Mft&wia* and J^rgeo Haissea 1 *- 

■Pm8$ Ai$ : Bkmm-ej 2S ( . i>K>MW Pmle?i&*Mf t C, .fJmtmrtk; Mate Bk-dmrnm L^m^mry, &i%mimmi ■ ^'■tkws'M&lxgv 
■ Bktfwkn&h&y F&eidty of Life $dm<;<% ikm-xntv €<>p^iha^en y lha>\&k&:m^j 4& DK : !S'?J Fmieriks&p-g- Ctpmki^tf.;- 
■unit &epsriMm!. <>/ H&ttim $zw&$$. Pucidsy &fU$& Samn?^ '(Mmtsm?' <$ €ofmdmgim< Tkf#vdkimm$j #. 

DK~$8?$ Fmknkmet$ C, 

Hntnml mmUiii. h *krh<?d from iM mvM §mi pmU *k ihv vsmHa orddd iFmtfkt td&mfitlm),, Imi mmi iii ik$ 
tiferfcPfe mnill'm h spkhmitz&tittm ^t&Kktmiz&k or wwd .'iipl&sa. We fcavs aaiabf M^*t a inie <fo asm? 
himy&ihxik pMlm&y UwT^niiktiprmhmmn tmm gtaasa h\ Sdskos(iMhm'^nrfc^^mM > $\m known a&iis&ioii 
y$mi of ffiatt ^«r.^«i$s^ as w^i ;js hi. ?mk^r-$ yoasf,, l^diic^ivHie^ ^wc f>5 ami 4$ 

incoqa^s&o &iHh$dp*$hMMM*i 4$hy4mfa$% from the; <kmg m#d Pmk^pmi $micMi&*. ao m<mmtk 
smtHmylit mM tiHimim? k\Cs\Ui irimi ii hmumnm of Noz&rstiit gattoa, ami a a O^mvikyUmmkimm fmiii 
Mvm<t mmvm. In & mxyim mqmrmi imhaikm hy phmpimgii nmhmiyhithm , «jt*1 ife& vsas 

a*\h*a<xai h§ ■ zm^xpmsim af a €<>wmixw?#rkw xfomnkim p hmnlvi>$>ix i rthm mi tr>mxkniM, kr^miUm 
wSmt&n itf mmm* m mmkyt :wm- «wit^ui M<>t^i of the imt skotwi d^k^m^mjiDm,. in 
& pmtkt? the HmpmmH m$ fxmhtr imprnmi hy Mm&mteti at m Amimkpm &#tmm temtty I mn*« 
^yi^ykrm^MmM, rm^rm^mnkiki mU>*m\hUi $^%tecmkh\ whkh U mimk to ihx ym<ii csli* m4 ihm 
m$y ^ mmmMlmH m hxp^r mwmm Ftee imo ^tin^ys mprwi-M ihsr first smm^es of 
mk^sl g^'i ato of v«j«t&^ c.ojJ50i. < «o>^ ft^m £hu:o*t\ S\ fxmhv yimi mi g&mtmsSy hwn 



Irx ItikJ, ihe .global s«aj:k'$t fm ihmyt- nml irmrmm 
p#\iM$-\%'m. -&u 5^{]>Te.^:i'^>: $:>^-:b:ilj josi , with ac: unreal growth of 

vt>f jxj »«d i!:>o crying • chex?5l<!i)i .$yjitho$i$ la 

(41), n\ vxixy \mp n\&fkz& the ti\& bhih 'oi ik&kvMxvy, iwd 

•l % he <vr%-jr<^U k>«A-:o. v^^j:Ut?j U the ^^ti r?od i&-k& v^jV:l)a 
mdM-iVmilh piwdplm)^ svhkfs wiw gn^^ by lh$ ArUica if: 
M^xkc>-&t«d hroiight Id Eu?t<p« by ths Sysnmar.tis In iSlti.lkth 
.dtfctkfca oi i^^iiCBl v-inijbri :fr<?m the ^siilSst jw^d k a l«{j$>ti<iu.s 

vsntikvpi^ (37}v iPr«duc$fe)« <ii i kg: of Y&iii it In-'xt^i ap- 
:pra^jm.;U^iy' 5fs) kg of mtiiUii. $o&% mrr^m'idm^ -i<y iM. p:Vi- 

C:;-iTv:^x>i^:^?^ : a«i1.^5\:Pf^0i. ;uxJft>.s: 'Evs^vs Bkitoch A-'^, 

f M&m-. Vvtim Bkl^yA&mkww®. 2& Fvv:^ 

<^v^^xrrj* v.v pooo>;:;k. 

I ? : j^::-;>i <uui;i;:;*:: C.'PK^k'O Ap$. ; V^<5 U> : . DK4^>.- 3 TJJk 

§ P>e:>Ui:! ;<<Xi^$s: ^ DK-<nK«> Ri^k^^^ ^^ft^i«1v, 



U^;stb^ of appn>;:cLa^i>t«iy 4(:ljK>0 fu>vv-r^. Today, -xsaly 
025% (40 ions oi^ of 16,000) of vamllkf %<4$ mtmky mi^k 
nzm ivom px&> whik timt -of ;ha '^n^?Jc.f is -&yix* 
th$$fas<\ sk&mk&\te itmxi l\p\ki or jossH bydjoi-ar^m, in pit- 
ikkm guaiacavL Syolboik^i^y pK-daccd va??a:?n h sold im 
approxb^% par kg., cof^parcai a? piaaa af %i2$Z) to 
$4,000 t"^f kg for oa?airal yaj-iHLa (4fs), 

Aa atiraafe ah<:fiTau^ Is b:k>^wo.fHio^ 01 do. »w? bi>:x^ ; a- 
ihefisk of v<ia;ina; i^m>p!e v vaa:!jia proilaoad ^ lhia";)b«d 
cottv&oaoss of. the pkmtrsm&lkiiiirt izntlk. add h at 
$'?<)0 : |?er -kjk5gi>\rf? undonhs xmk n&im Rh<mtnl N&iwd'X$t*> 
<liimJ by Rhodla <!3^;»xias), Focolk: accai <\M . .eugsr^i lira ibo 
t»o$t a-u.'K-i^o .plahl ^aaoiidary m(ttslx'4te am^Jible bte)jv- 
voviaaa? tnb:> viiDi^iij, sbca -has/ mn ht \wxkm>:l a>: o^^.to ; aK- jow 
a^i^a arouM $5 ixvr Mk^««»' <37)v- For bmms } e^kM of 
oaga^oior tetxilk md u-to aaaib;a^ aevooi! ^vb\^«irs^ck^ have 
beeo i:aNj:ao, aa?iadi:>g gfaoataa^iava haatoda of tfra /\vaarfaoa>- 
i<m paa.o, aaara:a^'ro?oias a>f Lbc xa.ai<rva Am}wd&opk* aaa 5";>v:p- 
SMvcm, ami i'fes. 'f^kio^m^k- i^j^m^or «fwi 
0 >; 25, 2?> a;U 34 35- 3d r 45, lo,^po^^t$ : : : s^j-a the 
vavaiaia p^oo^ua^d ^ absofbod on Jtkbu, S-Swa^m: caB^^aa 
i#:«dod von< high saad&n ykkfe (ap io 192 g/iitef) aix5 coavar- 
^loo iastea as hlgb a$ : SS%- aarc obfaa^ad i}$k Omm iw iba 
ioaijoo^o •ejxfjVisc^ iixm izms oi taaae orpib:aii": wooa a^d:;iio<l 
iiiixl aai&o&od k\ Estkmtma <xdi and oa -a 2 J' gaiaa of v;aoiaai ^ : afa 
c*bfeaaea by : <s>m'fsio?j oxigaaol or :am&a aaal (L ,1. }^.4f). 
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1* D^^^roslilfelmlc ackl 
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S. Vanillic 

8> Vsnlffe p-0-g1«cosl^^ 




J Bktty>na<ak ;a:har:a: tw ik aevo hk*y mvznniis} ia &h&o$&<xmrmn?i:$$ ■>wmi>-> eae" aa-liae 6f iae cMenaa v 

iXilii «Htfa&#<- '>i<k tt^dueO ofc*tf?ve^ A AA-reni -yw:Sl :>i$<J oOftSttUCiS, Ana SrrOSVS, pdaa^v ST^i&OiiC' fC^SOrtS in V^aSi: battk 

i by j>:.s^idxV:-:<: ;><i§timmr>.§: Aaava^av v.xipm arrowy xaKte4re<i Aaenaa y<mi eKoaaalk 



Qxmpared mMrtmwmkXi, d& r;oao Mm$mH&m of aanaba 
fmm a pfimty mzMioim like pxa o:*e ia xaueft more atoao 
rii^jgkKftte <***s &ss mm msm$<%rm\ (42). <M 

8&$mi}. tr?Pxm mi zmxo^tU ? A 20), aombkxlao. da novo 
M>^tk^$:-di Ymliiii: m-lm &. cxti with erv^matk in vkro 
ajAwmosj of v^lllk acM to. vairdhn, .^U^h^tmhmmic aaai 
is m aAarxriediare in ihzshlUnim p$thw$$ fits hio^M\r&wM 
®rtm&k: jtf^ad^.aotl ih^ t^zmMtxim E, aUi xva-> mp- 
ximmd jo dohvdrxae ibis c<tt&$ottftd to inxm nttiUmtziMw 
add rUoahydroxybeaaoA arid) and Ms Urimn 

v&iiBk *d& tfte-vg&fiHc .add w $xfee^nt!y c&ivortetS 
vsisjillk & vl&o ^trbo^e xxdd ■ra$aicia$» to 
N&irMpixti The tmia oraAaA; oi the In vivo Aon we: re 

jistiott -reaetjae ;i^d of the DMT' (Osmethvl- 

vcHinc .-icki. "Mriin^ d??5\vbii>:lvi o|: «hk ^.h^iti: are ?M jack, of 
m ia vivo xiap Cor en^yt»^ic m&^im tif"viNUfc= acid.. 
doroarK^r^ ihe addjoo^ oi k);a!od csrbi^xylk .acid, rcdiicta^e 
aisd -m^WittSofis i^Jch aa ATP, NApPl^aBd Mr '\ .»»tJ "the 
pacraooo oi iaav^Hia B : a coioa^ai^i^g alvk product. 

In ^adv, we i-^vc gea*ta:a% *s»gi^ir$d.-sijK^c^«?m- 
l>iu*sb« iRtCJKisstgatei'lsjSs 50 syaitoke viiiaUSa torn giuccists 
a^ajrddrg io ^ac i^ctaboac i^njife dcpk-cd in fxg< t To svojd 

»v ol €>MT« w^ mmd ^or va^ 4mf <xl hip subsmti^ 



<;pac^xaay. and a?) appropriate ej^ ^s akanaad. Aa>yn- 
m*mn of a a a?omado coiba^yac aaid raduaoaae 

aahicva tM- rcductioo i^icpv Tha vanrOia patrovay "wiir-j 
iHi-aa<luccd a;ra both ^acr;a^^?;vc^ ca^vo;:aa aad Mitxm& 
ck#tm#xe$ psmhc yoast. aad k:vck of vaai^av pm- 

viaadoa were ootained m hoik iyi$m&tm, t'miWti fi-(^giu- 
coskfe -fe jha tbrrn io whkh vanidm accoau.d<aes aad stored 
m f ho haah pod of iao vanfeiia orchid im^jM^mi} y Dur- 
ing rhe ^aoittg :: prxaB^ o:f too poit ^--gto^m ar-> ybar - 
a ted aad f;adat;Ua a parcel eoae^^km of tee vaadiio po- 
g-aia^kk: oiso vaa&a^ l;poo eoa-;aoa>ria:o or appiieaxioa. the 
eom^oa of vairiiUn rioa^ieeosak mro fraa vajd-lia 
zpmm hi the saliva or in the akin axiafo^ora can provide ior a 
Hiovr-raka^e dlkxt iMl prokm^ aao aiicxaetaa rha ^asory 
avana aa - is the e;xse fer ca:bar daxaa giyaoaida>; iaveai^atcil 
such avmeaihoi glu^ide (R f a), la -adds tor* to the hxcroioed 
valao of vaiHilto |^D->glx^ide a<. m texm* in: fx^m mm- 
poa-ni pradoadoij of tbe g!ueo<ade ax yea-0 exay <a;er seaarai 
advarrtagea. VanUan B^xa-glaco^ieia is more water liable toaa 
vapllba, bet mo*t ain;axnaal::vy eotnp?>uad\ aaah aa vaaika: in 
k\%h aoeecarratioa^ am-«fe-toxttea«3y--^tig i&lk (4). It h«s 

W {24); We found tlm.^ be the a^e with yrflrn i 
cmvwiiv ye^cst «s we)l Thna, lo ^cdii:aie atorage afH:tamimii - 
Tstioa of rugfe^nlllin^k^: m'U#xoti®&4 s sftep fox vonaha 
glacosyiatioa ra A. 
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A 'iw&i&m D:xA : : :«5:x.i?>^-Xix<i .^i>xf$T rv^^iiiai: ^i>>s. Tfej i^^iiKi 

P*>»kx- z>:i>:-<xxk>:} v&Usf <wMmm ihs$< $\>>fd* &',<<'' &kz\k>ii m&fm: nv4 
r.i,:, ; r: ptt>*ttXXe:, r<^:^m y r*Krj iimiz jS3 A -. , 'ho :;•;>.. 
ACXi< ^ t >c ^$ :A':iviK>xX:<i ?x;v^X: >:<X<sv <?^im^^kX?v X*:>&h 

<0:iiX?iXK r Omb?}, <>i:6A^) ^><l XS- ; if?S< : ?ivv i« : : 3>C :>f>>j>r;>:-+s:v X ^.x^^X" 
<,<:>:T;:.s$t«.i:« K\p :X K:^. T^js v:XW <X>X$-i:v-- ite KmH"< XXcvA;-. 

civx :> -^s (C^-^ ?4'i\- $<>^<ifA>. •>•$: M^?y<ru'»x>>>c^.. ;>:>o j-s-0?^T x c<^t<^y 

i.::^K-;<>h;:«X ^vi^X^- •::>:": V;ii«k;.^ U;>)>k::^ X^:>.»' Attd jv::^.j-n A&X 

«>iO ;XTX-i>::::U :M^X f C> ?:<^.ncft. fSr-f ^ff^^ 
V: ?;rtN.X-5^v>\vk^v \l *<'siYfcikw : ;ix : : hn^ tte? ptogtwsxty & p»*rM 

?:^^k>n:v<s;Y:>< ^Ki:^. "fViX v\>XtX ^Uttf^s j'hc HwAtX sciOvfi:>r: marker, 
v^ft:: <X:;g ?<n>:S<x :^'<;. U; hvg.rr>:^jts;i:> % i\Z<i: ihz- $. ^><wX <x&.t : " ?.n«{^\«.'c< k« 

^^6A:Ni^GMi'X ^?H«^ (:y^yOyt} v ' xtimzi HkyOm\ ytmM (AX 

4*Mfapxi* tffStiiffi>( vx>«V- : . {C js.lWX:^:>^. ft : . -Ha&i&V. T U, X><f:0^: ;: -j. Q. 
KwX; F T. Dfei:>. X. kv >SX:«:>:', -k <>*{>:<i>&:«;X <.ki:U %tspXi>* 

pskM?um*M% ?ZS<\k*mi S%-n ^>y' <:■:«:■{.:.<:•« jfs X>:> : pW:Vi'i:X:«v ;? pa<nb>: v:N^>vn- 



i.AH«v.> XXmiCth ;>i^X<X(XriT7-BX. zzd ;A:XXii (tX>TX-:X^ ^ , x . 
:><<;Svk.>v: >« X :xV>rXA><:. Sh* tt&V> ><>>>:?>x<l X:\\l-M:rAii •?» 

pr^ieik:y <$i:YiW* <>? tfttmklpYCvK: >-io«U%%>>S V:X Xfk^;>. ^^A^VO 
X :;-^r:v>^- TPf: ■prmv.^icx i?::^ Ssrswfc.atOi ;>i^0 ?v>: X::X.! X (sk:X^?5$fe A 
5^x:s^:icc) s-icxk- ^xXor. Thi-, rcs^U^ :« j>A'15:fti Tlx TXA^Tr 

g.C«-«: av<<s iikx^k:> ^x.;fXX ^kh Xi>:<i -B;^k?: &:>L< S Xwk* ix^:rvS-:k>:: : -NX;:^>i < 
4:>i'jv<::s} k<>-i :>V'Ck5< : (AX (ft>«iis:«i:i:$ tin- Stfte'K &Mlk>Z n^k^t«^. 
:>h>:^id ^k^Ck Hx AVAR- i^srX>;> ^iik Xk^T kv:><:Aki a 

skxikiv CvfkASX* <X :;>k^nk? pV<':A«) ill) X««iy.kvi>>>: k^AT.VjX :-.As;:N.k:-:.: 
vU^j ki kK j<tf:i:.kk>£ hi :;>k'}s:;ii<.i :Akk^'X Fik<:iUx i^vX ;X >: k';;Sv ;><:.f>::x wft:^; oikk^fxi 

;\Vik:;X' v:x^iaku:xx <:>>: TWl pr^UHf-f iv.iv U". :':">:* x^:J X'v: XV<. k? xck:0?:>>;:f> 
fk':>r. TkX r>:Sm<£;: ;X ^x^vklx p Ji: :'SiR?l<>-pM.^\ttitv^Jf57i : :i, AH'S*C Rv ^vkt'-;: 

l^rr^r^od ::si«sj> x jX^kk^r •J^x.j>«: : :>j o\:Jcr ON A o;<^if>r: DV^k'; : "rCX :^?hi«<- % 
vvii-h iwi.kj? pv^hc'.m>fi. :U XV'C k>f frtin k '"/'i^W 0iO«$srk"xl Xi:p ;^ 

wk>k<^5 >:io«5;VJ:'k>n ^^[.x-r^in^:. ^?.<^(jf!^-0 (:5.;Xix Xki^ix-vv-wk^k 
x>;<x afe u\iv:Yk>«->. A« p^s«5.^ «5kxU«- ;\k^tr^^t ?«X-'ij'k^:1 •<}•> Ak^k- k 

VtftsA tvstmfanv&iii>fi smi wiwiioK »->f f r»»*ttwj«-;««^ Thz :tt>S)?^v<ktf <xpikx- 
««« <xr>>XX «as i^ft^iVkivSfJ h«« X $QM3&$ k:Xxfk<\k;^ks«kX 
pJUXx'k ^vkk kv:.>xp;:ii:-x-: <hKCi<\\ ::> kit- kx</' ; <>X":Xx A i-^ioiw pX;irti::>:>i>k- 
^te)«tt svx:v :S:>XU\: ;>fni ^< v M>.vf.<::: S^x»> kXik^A. x^ikr ^;o>fk^Xkk>ft <H 
irs cv.yJk'y p<<\k;^ pTt#i&x&ijhvLk- m&; k wox ktfjA s^;k?X«« VXXA.X 'kfe 
■ \<AX £x/v-: o>.;>^:\xk>x t««s>:-k>': >V?i$ ira^A^fJ^ ■•ifttoifi X^XXxX x : > kkoX- 
k\k 5>ixw^i<i :>AJ5?\ <v:;k k>:;?^;-;v;k<x :0<i >]}:; ;>xcX : : " p:X>rtX?X : y :XgX<?k 

All p|$;':«k<k ::;>:.u:k:-;k^ : G*ftfi*ftiw; ff>T .OMTs W ?f?}^<;>*««:::'J :i«k> 

Xf;:i^ XAA:^^ -jAvf k^xrkxwx* u> kk<\i: k;w$rxik:^ k;? >k: xvtfA " pn>«uw. 
i'<;^k>X Twr; h$p<SM*sfa -B>-XX&li$h* V&V&?om.$XlV> iifiyXiS* >:<:X teK'tti "for 



TABLE 2. Yoi*i fcfc* 




■!&&Mf*M?i!is$: ■p&ffteit»n& CBS ! 




VaM=H2 
V VAN5.B 
^AMtf 




Wi 
Wi 

m 



t ay"" 

hi® i^r >;>kH-2S<) k^ y- ^DSD {UvT} ^dk(r. AC A\l 



U24 \ Ski hH*-GMT \Upii MX : 
uw*~ «<fr6-::/*> !*<?^>::m$!> \Uy.r \ Piidkr.- AC AR 

{ cm m \"Ai xmr mx \ 

irk ur«r' <<d^>-2.W kuJ^r.-mX) \U:>r \ &0kr:.AC:XR 
i 04 \ W, h\ U OUT i i tefcMX hUOT? $.82 j NaiMX ; 

i 04\ mtju our ; i m MXfcwram -m x ■ 



Tfcis; < 



This 



C<::nro3$bur^ii vor Schij«m^kuH;t:^>$' 
C^t?^Kx^:';i--.?. vor ^o}oori^c:k:tin^ri:$ 



i vor SO«b«r«: 

Ts n, 

?fiv$jrogc» b>o, 
Tim 

Thh $mty 

Tlx* 

1 h:s siwiy 

This suidv 



VA^vJ ^^S ^a0<iO:^>0t^)0> 0i< ^:>s^>^ ^ pi} OX(: mU$ X<**m<>- 



35. i:V-> d^V-Hi :^:>{v.<:':k- kK^tiO« Sv;kS C<s<ifiiSSSi& !>V SK'VU^i ^.'^Tf^ 
C»:X:pi<-v: JSC: ;>:' yO-}$l p£?i>m >il$>m^ pVi>\ <0f t-iv^M^X^H^ 



m novo bjcxw^hesb of vAN:i..!..rs : 



- ^> :X , : Of 0 4. B:-te^ i«A 

VmW* aasKS-fe"^ «HK*uu»*S«itt «f ft.l. i& »** 5 



■ ^Jiii^^Ui^issi CK&a-ss <M^ 

S Av tt; J ike,< a* Suf&ytfja^A tfcs O&TOtf WW 

... .J m<X -gsSS UjfcaiK, fiiswrf with » 

. TS» 'diesis <^W«$.*3rf ?J OT-mw<«ro<* hy 



tfmtotiirte- &fcCtfy aftd HA* » aH 2A; 

*o* ■* <aau? ii;r;:>- was 



i : iX*V . $ <tvv -y^v:h ls>?i^ vliX:> ^k.^iS : > C si^ v ^ 



##£<^^ S&iiz&tiiMi&ttmycw pmiM tire. 

Ikw ot&z&tmi wijh cbo^^n ^i^cni im the ^skimm <>Hzmm\ 

tkm wmm, (111) immm&iy- ^ (m^p<^d ?ci}&k mte midy 
■$&mbk. Fmm s ge-s^iic. p%k\t of vis\v, the mc^: obv>im can - 

^ -' . ^ . ^ . . . . . .; . .. -. < ■ • .. ... . . . . . ■. ■. - . .;: 

tm>l Bsdimdm Thezt im OR AS orpnkim md wmii* 

o>itto at S Cfwmm (m^mm mmn KIM- 1 A) qaiht^ 
tively reduced added va«:lH« (1 mM) to vm\M 

jhiij? 5(K*«rtfe$ v^ftU?iA-|>wid^ <ifj.>d ftscidised mi 



p&^umidc by 5. /^Jfe.wr 5..^vfe Widk 's pmM 

BGLL bgl2, osEi dm& mix mstk sam. scwiL 
stm, sknl m(L sum, m ho^mm* 

the «ftmo ;ictiviw the wiki- -type j?e»st (siats not ^hswiij, Fi- 

d^kydi-^^i^« > m the:, .t^icd idd^^ ^dijetii^^ i>--i^I>-?. 
^iH i^^. ,Mm AMii y Ai)EZ A.Df U. ADR4< 

MWSy ADH6. ADM?, AMI, AM2> BDHK mm, OCYL 

am., wal ma. mm, zm< rmiom mim*< 
Ymmm, Ynmm> Ynum wm%»< m<s ?mww; 

mrxmm wzr<x <MsinM iwxi the Eui^tdf eeJtectlfea) IM a 
j^ymis-feihty ;o w« *mMm- mta Wi&iyi x^lcohd. The 

V-ii'dilUi J'^^Xit'i^SiC y<^U : v ^IJOWSl}; (iA'i? JjS-.^Ui?- )XUy: ; hi'<:-:i <\t\ 

n very Hm^ed sist^nt, ^nd showed -a 50<? -dccx«sjssjd ip 
v::mUJ^ biosy^ih^s m s wikRype ^ >?o.^ yo^st ^^>5 [»= tls« 

mm mi^m. the- ^^mz of 5 ik:%d<c<^jkimk: 

mzym- itvm the dung t-joid I^mp^m pmdMm. Th? geo : ? 
wy* PC.R jj-iokied i:r>:?ni ge^drrde DNA ^mU tt^^?ormed itii:o & 
,mm&; m&x\ S?WI mtM. ltimxte$dp3WM & p^mf>^<pr^ 
mm pbmml Qw. tmm&tmiMwdmkcd simm YAm$4 {Ta- 
rde2}> <^i^j md $o*m$ m ii$ zblhly to produ^ pK>;<>- 
m^m m&Wpmm * back mimiz (S mii im m Kmu 
which d-e ^apor^a^nl: w^s ;:m%^d by HFLC A new c^v 
pound sMmg <*i 5.4 mm w^:$ idem^kd pooO;e;n<:<:hoie seid 
b^s&d ein jts a Virion with si^H^htk pruO^h^seeiid: ;<ck! $3dd 
a?i kfeti^d ;d>sorpooe >;peejrum. The prmx^imi of prouxX:i- 
ochuk acid r^iehed f?x>re d;:sn ;^V?^g/it;eT rf;iole 3); 

AC ARs. iKC: 1.2.1 AO) e^ihze dx ATP-dnv-e wducfiix* of 
P to \\>v<i i e c.i;i i)> v i; $ ) p r:< > I o^i ; e c h u\c iiulc fcy>: ^ <* . B<tt M c r > & < "tt. 
iM ■tfymrtiix i& well £i$iil^?yi^nii>ttsi stud il^r^tJO^^k^t iiingi 
are knimn to pa^c^s fh-sji io^y^e: aedvdy {9, U, 21:% avid & 
nKtdtoii : ss teduce %^dile acid to vnxiillw m\ti& ptsriiiod Mxw- 
^ ACAR -iSf^me devised by Rosa^a arid Li {3% The 
Mmi$m£m$ :i>kb A CAR p^o has beea i^dati^l a»d a 
t^co^nh^^rji ?V. <:o/: &>s^m ^pio^iitg the en^yoie Pk>eonv<-ri:<, 
vaai^k- acid to vmMn (KA The GC eotiiea; tu the 

Nkmtw mm.M wmrxi vMk k h a mwv.Am m X 
potnfc&jTii o[jtt:nkeespte$^4oo v a s>^rhotk vsrssos of the gp rse 
■^as-&uiftbasedi <nt& p&mbe chikm u&agc ^3>d i 
£ urain V^^ o^^ ii?jeatkd 
l>JH5?:i E^iit ira»s^nnaisu were ?;tomi in hs&h mkmt* (5 



■mi) HANSEN v-T AL 



Am., l^vm^:u^mm.. 



TAB LP X IV* 



van; 
VAK>m 



m 

is- 



U3 PU: >>: 

2a oar* 



3^ 

mm** 
si m** 



of*va&«* imxi f\V\: j;)&Ss:JSsr!t O^lW fcs&ul 



mi} m 4$ b. ths ce&s v^-is mra>*s<$i by a^riiugaaov and the 
'sufwrnatint was ar&Sykad by UPLC in xMmm po polocif*- 
oaak acki -a ttw^^i^tw^fo^fid to a;ato at 5,$' xnnml 



•mstowlsh the tiighgft tgtai paodoeUoa of promeaWte acki 



into p; 



aldehyde 




Two OMXs« frou; aa£a;?a iMMc^ mim) 
(Fm$zm x a^oo*) (feMI and fV0&h> (.1 47), wsre 
\<i mUym y-Oli pe^aka^oacioo n^ihyhixon aa 
idebyde. Based oss this *equeoi;a inforaaadoa 
for these ^eiaas, similar OMT.jSE&ss iaora .ckkm.m. 

(NPOMTal m$ A>i) %*zvz \*Mi$& Aa : of tae 
, t!te&:pEtttt£ia$ -mt xgp\^xli%m<dy . I 4 00 bp. 
mi ckm of of ^pp^«i- 

jfcfcfcsy ??Xi hp> svtoprml. iri as : catechol 

Jhe lit:- wish a hujjj&ti {Howa sapk-xs) at- echo; «}cihv3$r£tu^- 
(11$).' llis <JM-I 



(F^-OMTl IV, of ^ W of. i ' 

wenv (5 ml) for ^ h v i^<1 

OWL AX-OMV. &0 f a<)MT j^ujkd hi w 

mm m4fw vmitlin i$k&k®< tkm y 6.6 con^r^d hy 

tk mmmm, Q-m m<kn mptzmn$ zmk m itee OMTk wjjs 

(BvOMT). The ihw 0Mfn affertol qidt^ d^emn proto 
prvjSfe (% 2 -ii^ 3). VANm c-in^ng AK;«; 

pr<idiic:ud the :^ij<:ni?^ of vadium ci^pU^ X'm imx ihal 

iha fcy4 of the procu?son> proioauoc^Bio c>cki ;jnd prorociite- 
ch«j<5 ^kkindv: were the h^gbo$t it: tfe ^^ ( VAMi2 v , 
t^fig. Pi^OMTy. no;my iwke as 

J5.u jsxaii ca ■ oohi?i j'jic-t^.v.Uj'a o.-^x^ vas^ 
(H^(>^rn> was l?v for the most dMatst ai^?vme -m<l. tmrz 
ilwi iripto tiio w«m of vmxM rafc by V AN29e, V AN» 
^iso producod vaoiljvi -^fcohoi ffc&tfott fe< 5.5 tdsi'V 
vmm md mmm mm. m mm), Bmm^ oi ^^^h 
hi$b ,va:«.!U«?. jom^tioa ij? tbv? VAN204 §iraifj, -fegrfewjsig 
pre^km caasct-cs air;>DSD, AC:«/;md R^OM T s this ssniin 

VAN2 ( >4. C^iioros (ro:»: iii 3 iksts ijiich) wcfo :>-ar::ad fern 
prt-aaUucos (OD^, of 0 in ridi miikm. aud aUomal m 



o ; ? - 

t:i> 

0-a 

0,4 
4\1 



Bi5. a. 



.J I ^ I i 



i 



In 



Y0(,:7% mm 



m novo mysmm^ or vamlun zm 




<:} >> vgtfKXiS eoaeeOXOXa ; ?0- Ot Y§n$faa topCO bsii$<& 



!S>0-£h:CeY;oa ;0 



,atow for ad h (v^-ikm prodoeboo ceased after 45 h). V^ni?ba 
cornea? hi lbs fexft cti&are fe&s vaded octaaxxs 21 mgiiizi 
m4 33 W0il$x- K eoKOsooodme to a k>n*l producoon of sppxox^ 
iraateiy otAW&n in ike -2 B^ts W culto^ I 

« F8dli£&d VlOlO 01 VvViljiUA Sv^i* ObSetYeO. WhO& the 

vokaee wa>; bxaeased CeoYantiy, the reduced yield eaatox be 
>xoated to speetrk growth para:Taoer::. Exi-tacttoa of the elaarad 
eakarti iarparaataat wok CTIXb ors describad ia Kleteriab 
tiod Mzih&te) aSfcrcfes! apotovjnxaeiv :Ml rag of vaadiin as 
whka powder; The isokiied wmn showed an 1FLC ekoka; 
rone ttM UV soectmra nostra iodshaok frocn those of a 



: sinraiard sod m NMR ^imr* Kfcatical to that of ;uo 
taorak Vx^Mia (NMR skxads rapoitod m Male nab and Meth- 
ods). T&e KM'E aainysb doeumenieo" that no kx^ndhx i> 
hydm*-4^eitevfeimjckhyd«J was pite&e&i 
Additao^ ramdy I UGT resides i»«fc 

'4%ii of a do w pathway tor vmdlHo bk>$?mhesls m S- pomh- 
ptompied as to km?a%xde the possibddy of oosvsrtiag -he 
yw&b formed tato vaaiohx p^^^^idy. Thk m of sxp*s> 
meats xv&s farther accentuated by the ob^ervatiot: that the 
gSm^aied fwm of vxadhe was/less fcaae s® yeast ihm v&e- 



akafThaj 



s ol: ox two 



i^M mm &e 5. sxmm VAN 106 ff% 3). Whereas 

vaaliito was s N>de tt a eonearptubon of ka* loan &5 pjtar, m 
nxxh cored by growth iohmdxnx v^Bn i:> o-gfooo$xk was 
odstesdc= eveo ;U t^a^d i^xaty of v^iaijha 

; in ^mf^dk>fi to iioJ c«J by ao 

' of too jtt5»sJ:-cdfe to ojx^ up vaviobo P -o^IocOnxIo, aa 
dermxe>m^d by an^ysk of tbo ^raecShaa? ooxiooi of vaoilbn 
p -o^kieosldo alter 48' h of. growth b the pra^^ioc or Id or 2$ 
gd;i^r. In boih o^paraocn^ the ioiraedao;x c<>oooair;oao-: of 

ibt &WWh ^upoox-aaoi Um oot sh««f»). A-aovha^Y, ^e 
oojiokaio that vmMn B-o gkaa^i>k ii; tnoy nonaoiie so S; 
eem&fefc? evao ai hsgli coocooircitivo^, fhm faiidly 1 ^yoosyi- 
tooi^oo-KOH <ox iavo^Ycd ra ite ??fyco^yfidioo: of tooaaiivo pimt 
prodam. Tim bc-ioag to a groxp of >b ; ^o^imma- 

ofteo gxmm) from UDI-boiox! = 
to h>w-riX>local<o-oxa>N aafycoev. f3tk 53 f To pordde a p;atk>tat 
for aiyvosy^tioa m baraetlae m^am^ vvo mmd m hetor- 
t^Oitox^ly -tKiiyamct IKT r ^mmm torn Mi $$m,£mhi - 
ckfxis zkatkna ah>ag w?th a i'ovv ftot« o-her pMn *xooes {Km< 
tease ti et uapabh;>otai), t o:iowOi;> expros:'>a>e ra the yeast 
Fkhiu iwmaSs we tested erade oo^yoie prepeoo^oas tor t-fob- 
ability to eaadyze ai viiro ^kieosyjadoo of v^iohax $gmn 
{}fJT$ wete jdeotibed <^ pos^esdr^t pavtaadsdy h^ab In vdro 
catalytic aetivity loward vjor^iio oa^iy, V<ni£% UGTmh 
l;GTotA2, a:xJ UGdWBl ro>a? ,1 Mkm, 
UGVmn fi<nn S^hum Imokv (17), aod arootin synthase 
Irom Rmmmfiif mpmtm (2). Gnt&m seven, eoryna^, the imi 
throe exhibited dx highest sthnay lot vaodihx 'The >>eaor> ea- 
eodiro> dio>jo IXiT* were aeaotod a=to taa pomh* v;raii : ha 
poodoeer •:<:> exaxbne rheir ai vivo foneooro;. The IJGT^eood-. 
in\i i>enes were combined whh the TPH promoter m the es- 
pvo^eon pimnMv pJH632 (00171.0), pibb^ae (U(JT?2B1) V 
aad pttms (Umiim mhk 11 atid ceeh w raiegta^d 
hrto the #Sd- hxw< of Hioha VAN294, Ido ibred teselitag 
:o:ohas (VAN512. VAN5.kf and VAN^kfj ware tested fw 
xro^ni, theai for 48 h ia im ml of YES medaox ia fdrrioo- 
mover riasks. Srtate VA.N5.kf, himxrraig 1JGT7oE2. was by far 
the most eiikoeei in vivo vijaoae eioeosykmruieraso;: mgute 4 
shows the tesodo of ike e:as>alng i fPLC" araoy^c;- of the fomRtnt 
from growth of toe VAN'S )S slxaia artd the eoairoi strain 
VAN294, Froax^oon of vanilbr- ?s o--p;oe;=«de m veotaai hy 




the simbo nm ®&$ w feui hmb m m y him$ %fct 

special fctefc? who ft TOfaBsa £^$a&3side *t&*tal With 
s&sk& VA^IS. a total of 5d% -of the VAaiffim.-poteRt^ 
(io.-. ; the srar> s£ f$r?$&d vanolls aod ks : p$^ttjr&>£& prstd&iie- 
c.hiik ;>dd. pm^mmxm ats&hy«te f and vavdihe add) was 
.n^^>rm§il wk$ vmMfa 0xi£m$ku Itttvatyedraglyi winks i$&ml 

mm ot tk: <w&mm «m ^omm<i &mk^k the v^um 

vaiiii&a tnsa for viit^f 

q&frfcs cK^sv^:£lo« of A.CAE p?^. The vardldji 

Sdmmamhmmym i^mte m the kost. B&@g&$£& c«v?At is 
room .^susossgy med 55 wy*^tK3sss w fos' i^tajic e^Sfcra:- 
dig iiik! orod^eooe, a paraiie! sixtd? y;& ^stated i« . an m- 
izmpi io mmrm hr-.£ cm^M^m^x tfest ^Mslsa- pro- 
dyes As m itemMm with -S. tk ft 
3p5D. &g synjhej.it: Ntmitik ACAK &sd th$ *ymhede humea 
M*>OMT fetitat were ad in p:xiprfet;o-y & e^evo^e 
expie:^>n t» e<*m $mkm$ use of ihx mmg 

o:^ss-iras ivora *eeasendady k^ailod ifcto iha erukyaa^otrrs r'Hi 
$0053$ :.d':»i.T3»s VAN: 100, daecdog ta*&rtiogj[?$ ids koe;rd:ordoa 
of pla^kis w the 7/7/ poia;ekrr satpiarsee, tesodiag ia & 
eeoaaoae $m*& 2). After growth of this sfra& 

drteh ^Imm 0 mVymrh mm$mmfm : 4& h, m dari&?d 
mtfife'm m$ iomd to eot-tahi the vaedha poxutsa>rs proidcar- 
edieie -ieki \\m ^mllk m± Howeveo ^o^e of the cc-h<> 
^pj>ndi% akiehv<bK > i^oh.u^ng vaaiHIri.. wjjs deteoied. u=- 
dfeatfed ."thst the A CAM iwzytm not e^pre^cd or oo> 
h^eooseo m-S^mmm, :ACARs M ^h ^ the relied noiv 
pep ; :tde ;>vfit^etii:X's : t : ^:t re ^>:iel syntr^et^c^ .?rci 



FH\w en^je 1^ needed itdivatiotL bv -j 
wi^ife, of the ACAE h> 



|X)kketlde wiUii^ti^ei. reqeoe ^pe^loe phosphopenieihehw^- 
ooe for ^f^t^aJity 44; : .^>o eodje^>v:s ;*e- 

b 1 iww&m.- Cm^m^iiy, »i do?Rxl ptHwpiiop^o^fieiao 

fie/?./; e?;e^, mrklx. homdd^^ PP Tee-i^ ^yee^K:/e^?i^ ^e>n< 
"fe<^5 eoe a hi>.«i'^ope:}> .as<3 Co^m^K^rhim gMmHi- 
trim (^PS <o>d PPTc^), a**»B fts e hemok^ue & 
^ S^to .. e svmheiie -gfrne opfbil^ for 5, c^- 

e^veodoo e^pie^^ these k sodn VAN2^i 

'fern lov>-eopy^ i ;^bev---epheaU:^ piasAxds (r^z-V ARS) and 
th^ yeust 7W/ proejoter. The M. bom genes.wre- included 
l.>x^ufec Myeith&Gtmxm k $ ge-u^v eioseiy rekted'lo Nbtmdkh 
ihz smrw ef tho ACA.R ^e-'^. B^imion of roree of the 
pok^ the E e:?* the a$mtoteum PPl eg-o, ^ die A- 
jbrdnfcii PFFef-1 £e*;e ie sj^a&j VAN2Bh (ibo^ harhooag el- 
"the? phixodd pJH5l§> pHdm of pJH70l), ce^-rUed b fune» 
Xksmf ACA R eav:vo)e ; : e d the i deod to i on or proton technic 
akkhyde ^ mil mmmh b\ rh# mm^hm>^tkm hrmh. 
Wt^x <vm the mm zBtimi PFfam ko aetjvadon of die 
ACAR gene imtittM ^ fem^ion of 45 mg/lito d'vmiliffi 
aS\er h -of g&^th ^ SC medkim (Tatde A). Tte, jki tke-> 
stee-- N^vt^em path^sy --for ik -aovci v^alhki elosyjjtheses 
id^sdv- enkthiAhed io ^mAe e> jt^t es ^d#At-Sn i tw&fa 
m? t Mi -m rnmmt o> i he xi- aetAe> m $ s heiemlof o^ 



Ire Jhia .stady, we dorAomtme eompkte de 
pMmW omm m Vznm pkw&m seed pod or -otter 
pkm, Jhk rsptmix& ik® fet c^mpie of 0Ao>eeii astebkd 
genejetion of v^txi^h^ eompoo*;e frixo gUjeose> »t Ji oro- 
thredon ^eeVsadab^Ao hKh^irhe Ji^eds. fk? i;ap^dhty h>r 

s» swe e^sst^m rem 

jfe, fh e htderoio&oos pethsvey tor va.edhri d iosyr; thesis w;ss 
ei-Jghieered hi both Ofg&a&ms in shvmptmmn of three p?5es„ 
ov^ irom i: ^0id> orje I'rorii <i hset^Amri, &m oi hnu^a 
aM ki the eese of 1 mtmim om ®Mitte\xziUvi&M 
geim %^ obtidoed a v^ndfhi preduetiori okeAeirid 45 mg/kter 
in S, pmM md S. ee/e^o^e,Ve;>j>eetA>dy : feee of i 

grc^itee<:>ndl' kins. Afd?oogk v^iEkr.bk>s^t|^m k^s of - 

indkm- » higher vejiiMi-i produedon poieistdd lit S, eereedk^e, 
shic^e d^e eouskioed Drodoet^oe of v^rdlk^ aod its or c^^orsors 
<oid metahehteN idmos; tieiee u H0 m h -V. : &mitm m 
. pwnh* (Tadie 3 }, T^e aeeiimtiho^d W^ydsot tte v;^^ 
<odres kuhesn? rh;d: ojore dvdiy(ho!:hkyi?iik: add is eon- 
verted io pfoiee;3teeh.ale eeid d: our £ eeo ; vA;:ae exoeehxioot 
hut. elso thai iibo-k the s:rne? :iropoxdoo <£-M& d?f)% for o. 
ee^^dey 75% lor * p&!h$y& oedijeed by the ditrodoeed 
ACAR ea^yoje. tfes reasoo lot ;he tower prodnorion of vare 
IWm fa A. eeo^dskte k h%her adhdy of ^krors^n^^j to mdaa? 
vaedfUss to ks eom^p<^u5ts-sya]eodot, llrdv eni^esieed property 
of £ .aw^m> boe^imo obvlms st ite kogi::;u>mg of the project 
and was addressed by i-n^dv^tiore of the Ai>f ?o-era;odad a^o- 
'hof ileM^ tdo of o^rx:raoeros uodertek^'i to 

v:okf!fa iedaedoa, s nm\m etk^et of hiaetrndioo ol $imn\l 
oihxr geites (e.g. ADH7) was ^gistered, and d -k UMy that 
hiaemsok^ of oddiftooa! akohvd dtdiydrogeaases h? the ,t 
cmtime vaahKo orodaoer wooi-l resod di a si.ardtk:ar>t hv 
Utxm. in varjilhn pfoouetioti, 

i. ooservadon tor ueaeiy fcfefl?&&H ooaportd?ns <d' die Mo^ 
rack! «mr radased oy doth yeast 
jvtrahrs da{n<t:lsirat^<t drat iritoidoetjor; of the: €, ghmmkum 
PFTasa gra-e hi our S, ee/ev?Oi<a vaohha prodaeei- resaited do 
&\ aettvatloo of the ACAR ena^sjie to ike sanie .;evei asdhei 
see a' m £ pomte, ft is hi deed pu^llog that haeieoai ACAR 
&m he aetkatyd by mhereat v^wm a: ooe yeast Mi m fa. 
am$h<:i\ Ens$m6& a^qainng.ph<^<>pi^ te ae- 

tivadoa art< not <d>ood;tat hi these ye^N.r spodes, b-k one wed- 
kncjsvn ^x^oiple pmttffi M both is ^ mnrnMipm rsdmim* 
Bskk xpeeies carry a haowo PPlerse aodvdy takrag eare of d^di 
(iA^P Si c^emm, Lysrp ia pmnM% ami ; aasa »m 
obvioo^ aisxlidaie^ rbr hetv?rokigoa^ At -AR jrexfviitiojr tthougk 
a]xo>bor ix>uki Ixe fdo PFTase activating ndKadkradrhk dk-y 
aaid .ftytitiwm^ A xdausi^de ^pfej:kd5 for the ddfereor^s fa 
PPI'ase at-iivriy m die two yeasis is deovod fim*. toe &l|e>s^j5g 
tJkservadons i W)> Whereas & jmrSc. o>aorinoadip^;te syiiifsa^: 
eak bk active by -PPi^«s.pmetrt-ja B. eo?k dik is oot the 
c^e for o-aadaoardpate syaraase from tAo?rdok .tithkms. Tho 



DX NOVO B^OSVKTT^HiS OF YAXXUXX rm 



SiEi the -V, 

i fa the §, ptmte fkuhsf? the 

: a^xad, this may 'm$$ thai & &wiht (vis its 
; PFFs^X sotjfc a^mm, m m intern^ stim 
to ih$ hmztiti Atm. erxxaxe. Not suqsnsjsglv, a 

jx>sihxx hscteaaai to Nvamlki sp, : turned owi to be tte 

As |>?>?vt<>pjv outliacxt v^rl^i« jixxgiaexskla Is the? storage 
form <rfw^aioy^-hj the VmSia ptsi Wl*M>mwt$ mm 

tha« dxes ysntfiia. In *Jditl«ft, the femu-jo^ <* vanima gxx 

i$\ii;£m&& «:i>St lively xeHxth<: : biO$^;:Vt]^SiS kirthej ;a tJHvd::- 

wctio?s of v&^UliiK pexdixxkex Tb Ambktepm ttmfam- Vt)P - 
gha:b*s :>iyi:o?;yiix;^s^>ase I eshifeS^ high. j&bsffntoe 
Xttvard xsxdha. fc< exeexudaxc* vmh- xh& tiimtm- 



lW its s$s 




its »si3sciKSK0n:.fe ftas vHxdlxvF;X'dxeax> 5. 

$r&0m$\i®, The zmw to mm mm vuaixx; £a.x- 

gkaxaade m .vivo & vary £mpa4&&< mixrohxa' pKxkx- 

ttofc 6f i1^f#^5$yk^ saxmlila latyxad the fi5~ i-$1&»r 
wfe .wstokl. b# 'hm$®&& ey ths txxkity of fYee vxn&nx C<kx 
cs^aaxxx wak; serve to exeaaxea* the mhiNiory sfe Ax 
$3 m% gjfco dsx x> a ft$j*»f heTease & 
i ' : |^ductk^> the car* j:e?X oi fxxanxe deviated hXa • med; - 
aies (pfvksc^teehihe aekl a«d sldel\vde) *-as ■' jx-;d«c^d by mm 
ihm $0% {Bg, 4), This hxd*exx:s that' ghxexsy^axx dogs hx 
ifc$4 ikm imj&wtim xf m$h$km$- vmiWin eqidveJaxts, bin: 
im a cmzix imomtm mmtei^Mmte acxd e> av-xmhk 

Wfe .^. There axM he -xtta.. 

• st»#tr^5 severe! eos;>ihaihes, 

veers am mrmm& $ hx M mmiim kv the 

^^<kgy >J is km&& * «^Ax:ed<xis 
..s: wai? is e enmethsj prorfeehoe c^r^em^ 
ife w h h ^ ^iowhnok^ %e.aese th is y$m spates is we Li timt* 

GRAB mm. U&nimlk ^Smtnmi of :l c&tizme has re- 
^iied ie very high eked:; oteeneie rximary ve^l: ieei^hoet^ 
^m-wmt of: pyreveie (43 e ^ t^^^r^xtah^ks ef 
m?&\ m&t$bi$im heve e=<i^hy heen qui-ta xn^k^L, raj^^g 
iVee^ t:x> reg/hier (tin ixt^mcM im^>bMtem [38'f> Kixmif 
\im deieex^ee ;eTexiiil$ (e^.. : -ee p«>lyket<de exeexisef ieedx 
ylmelveiyl e^ee^yax A '( reeled l& re^^^ee 2^}. IV; mr 
> k im i\m in which wm®:& %?mD eexl 
ihm km mad-tot pvodeemm of ai neve'i 
, arid ax that p^esp^eie : :;^ s we xeo s?uv e:X:^; pjxxhe> 
trexy of 4 : § r^xy ixer ^e^sxietery. We are ;iAv,xe, howevvx. that 
dxHi# she fttB?M3 priee^ ;; eeieear' vm&n ?3i>ii ;br 
i-p e>-ghiOf^ide are high, the bk^lopca! pxx^ie^e^e . r;ys 
ititn prmmUii ^iere xm^s te be iiepx;ved s^sfeiaiiy to 
e truly $M^i^b!e.^tc5n#iv.e/li was reeenMy- §howis : that 
;dxiphygef;etx xiodxkjmons exiy vacmase ih$ iv^iahohe ik\$ 
the S: fremiti* mmmik mmw aexl t>k^e?nhe- 
m s&Mrmf? 4.>M4 the estrsce13u{«f emxemnaxx; of 
sMI^he direet mcia^ife ei dehydrosh^i^ie acid} 



tor sigrxtkeet n-tere 




• 1 5t\«"fi X\<:* e? vx ^eee^. vt^ts^v ■ • 

Amx?s xe^h leasee md Tisijfe Hvjo* 

ier readifi^ efxhe ^^ax::dpe 



e ac^-j^l ^ m^ej^^e a^xa^fee ae^. ^«ateii<a? <a.a^ 
*M se vsnfe, Ar ? ^ Mkwawi taexdw^t s^xMieX 




:ee>^e?a. 

0. ^r<<se J, W> As<>ii mS. ! 

mi 

i^X ■?■>■? shells 

ii, <:><sS«c>\ N. T- XvXao?CS>;rs Seek :>;:;:: <S: };•: 




v. <a»se o. -x s:$. i:. ;:<>se. 

:« ^an^^ipaie « ;rfiH\yst ev:s<p eX^X) a«a ihx rt><^*ipzvtev&^ 
?XifXfc:;:X< t.XXv" teX-X^t i ' :S^^aaX:^^vV<X ^-:«itX. V^i« tU 

I X «a&<S A« xn« .is A, ^M; ^a, X : : ; <^:iSV>» ml ^ r ? v 
^xaita:^vibe^ ei^si^ac : xe^^^x : yxi A ki^v^s : ;»^ yXei:<xl 

xei>tM&ebax xsa^ch-ca. ^^^-e^x 
t:t !^»s« 3;> i/r.tmh^ i> r. to^i, R^ax e caxsx^s«>, » 5: a 

K, x.^X*. TeiXixr teeiep^:a ■■i>t' ex w:sxvie-s<:xe eVC 

?$sxaa :•>• iixerxx^^ea at e>:> e'aa^a: > .i'h.;>a > --^$. >:xi xex-ieexx-e: j': 
•e?v:sea r:X 4>X> ^^-,f^i Xva::^ i : HMS V^XvX^. a^XfiS 
• >. ,e, v. t.e x, xa«a^s,x, **>fi x >' 

vs^x 

t;.X: 




^.{jf^vi^ 4 % h<; sssu- w><J ::>XX^i 

as.x<ft:' ;>vasxX". : 



XV: 



Sibils 



!^XCfXX X-:X: ^^a^v StV<.a:iiX^; : av--X^X^ : 

i-x jy«<^ >v ^ x. ivt»fe x«a a,xh«. ^m^i:«^^aydja«v- 

^>^^<^:X>:e::a:>-rv X"<^-e-^iUX:xX:'; ; ^<: :h:<i v^^X'VXv-: the '. ; >S 5 : ; :-:e« X'. SV&tfx^'S; 
X^>-X'X-;Xu,;>^X :?X>:y; : , Ss X^'X:^ <im\*£. 



J lor ^K^Xia^ >X> ;X,: :UKi: ,^:XiX : X <X ^^X^i. X ^< ; :.^huX. x 

ye- ..S^ltxis 

mm. H. xxfee X Jeax-xe ie x. c^ka^ ^a m. a^te. : 



M. .sxh^v x tei xe <;. s:«<»aJs ;^-<e >a. ,v:;Jk-:. eo;x x 
^vs>>$ ^ -5 - , v - * ^ x ; : e ; >:- ;x;:^a. ^: x * 

m 

xi U K., ««a j. jx^e i^a syxx-xs <x v:uui : o> x^ ^«^, t 



m : HANSEN AL. 



'yj.WK :;>>:": 3&&<V3tt«<i ^>:>Sv;^kc^-x c^v>ftiiiiO^:^A> tffcrteuK&i Ittpjuk, M'v^W, 

.54. J* . J*. V;- A:^», i*>. ^>ioli>>»j>. Vy, U< \Mkm^ Wtf\ Qk^ 

U"^iv ^!<J Vftittfe A:>pk ^;^fc&;. ak>:<>:h«i; SM^M-M, 

;i$m$ifr>p\- 'Mk\vbk>k>$$ i^l&?l^'4$$$ 
<^'i ; vxiv; MkA-t>i>>:. ,5$ii>3. i^vv. E^T^-Si?. 

ti:t>^:y ^n:kV. N^&iv ;\viv* &<i. i $;:>:; A 

Ixjimw^y :&t& ^A;A^A:;:>tA -?4?, 
>•■'• O^i^^J.A .^i>>i:tliii< fcsi, i> m^rt, oitAi.v U$&Zy <$:CkM bk.\iZV.: < 

>. -^si^tfiiA:, il L IVJ^:^?. . AKci-^ X^X>. Ok u\ ■ v>s\g^ ;>i : is.inti.v I 

':4. iv^i^rs, 5^.. .J, x^-.x>^wrs^, ,>.o>J A. ^i>:iainnhj?i. ?W) . ^k'^Mi^Vi^C^ :>:'>>•• 
-A^l. M:^:^:>:s;i. :*&:??f>-..U4. 



*i? W'S&&iii$i>fi rti yftsl-'^kn^^rt^i^k^J Js<>>;;.^\ . Fs.i<y:« ;'\j.*>!v. ^;:!:<vv 

is i'. 'N v i..Siui ll. JVv< <;.r--!-" «;.-•:><: •>:.::<? rvr^vs':^. :>>>:': 

K\iik4^ IU j> :ii^4. ■■M'^oyJft? ^:^;^s;; : oii?r^^>^ ^''^ i^>>v 

^stu«r» m a. ^fj^f, p.' ii^m, mix t. w, ;^. D*K<*se<i 

*<i Wsii#i$i& i Mxyn: asrf'A.- N^httd- Vasu:^. 1^yit«<te«fetsv: 
A<>. 

Vi»js^^ ? V. Dfoidis, % Y<iskkH. ^ V ; >n^ik: , 

:J4:v4i<k : < ^ 



EXHIBIT B 



D$ tktim biosynthesis -dfv&n&'lB in felon yeast 
ffitf'm!S®€£i?<^m&^ j>#mi>^ and baker's 
yeast {$ac£h®ro#}#c&& smw&m) 

^«a-a A *m;*m*ti ;vaaaaa< \ aM^AOOSaa* :0 a:>& 

A pAAwAtf' AAA; ^AACftSff. k-8 i •> f rf v\AAO pixA A.';i>:< : :A. 'H.«n$<:>:> 
<:<>.:^y;:j^^'?^.i>«v^ shcsw p:AAXAAA ^tf«*0.$.?^! S:KA&mAA«>^ 

esm*^^^ mr>&> rim <m>. procbf.* 

vsa^H^'l^fey'fif.si s^rdAKi A*' ih«ft<ftd n'ACA^vAt 
WJ$&fUc> vA:AiAt :ateh<>L Haa- :.h<A ;xkU:4 from \hii 

A a?aa. a ?ks. ap>a : 'aa. wiAd AAbA^::- d"«? >aaa aaAj-a aaa^a 
v^ : AiAM*V«dAbAA:;>: a;a^ fto«> {A>>ymmtm$?kw f$fa&x#6&m 
wAs &sk*ed i« ! a^a aa: As sctAAis ' hfc U&c&dk* «swywi« M 
sAM;S AKi pfcr iiAA vdv:i:ii^ ;'AAAivA.tAA> vvA> <it > svsfftsifcftf te&a&J 

'AVAA&? «P for l^f:">v^ ::u:ii,<<.t^^t £:AAttfAk>A, Th<<*$ <k «OWS 
S*<AT:f.&:A ot^:- C<?ij. >:UC: :-^>: ;X §&$*f&tf&:> 0A;AaA : - vAr;;A>A 

ca^aaaaaH haw > ; a.:c<aa 

d?!phc^phchydroi<>^ activity on Ihjpmo^ma <> '^ 

ATP fe **} ;*XwAAA: S^AS^A AA:UAA:A to *fc*> him fA^AX^ 
A> ^AthAAAAA M<«-;y p<AbojAAA, UvcU^iA^ V:^ ^:sA>YP>A 
PAA^i^V Tj'y:-.«:>;A>^:>?>1<: f.AA'b pAAA!^ A# AAtA^ ><XlA: AAl£ 
$ AjXXA p \m $ vi i p I AX- ;>> • ? A AA- S P • A r !^D« ^; A <<A 
A*XAAXXA*$ <::xi:A:C.^;U.:l<A ATP =AVAA AA hu'jASA hOSA 
t:w?v<i;y iifit:M&&\&$ A A ::A:A«A:> ; : rtAptW><:-. Ssftt.^S StViJ 
:AAAAXA*e$ w s.-Kaw vi">;A this ^A.?v»-j^ pi^ys «rj xr>pi>s**:ri 
»*n h-it A A<::- i: ■ AAiA:rS. Th^A \*h:fr A> A A= : KAvNT?D<^A 

t cnm H7HH$& i wAd b% \&&Mte4 ^y iwiyvm $ 

Ar:^3j> iA^AhiAA-A >>A; : <^i::A AA$ T, C?'A^: p A>d ; ;CA$ ^ditl^Aal 
«CA^-AA'PD<^<? ^:v.>yy;:AS ^ A; A fpl>« w v04:!<.i fh^^?« bf: 

<A-; im.5>Art$At ?a n vv ra£g%% k: d<a^$ sc&dm L i:riiZL 
by mmm cprectsy to % : Mrt\ km m th« m 

:A;::;A..A. A^« A iA ; Ay;o AA':::', •vA.A:AA =.AA : : x AA^ 
:A.x: iO; ! ? UA S ^ v^ba.^0Y \^;AdAA 

a^SA'S pl3p$f?:jf5^«j>M ?0 ^-^ b:A?^:AAvvr: i^f^^MA 

Ar^-tjw ^aaAaaa> ; - ; >A ^A $?i^ rAHA ir? A^A^. U 

A^A :>^A ::AA AA<jA:- 'A:^: A^d ?AA:AAS Aivjv A=A AA^:C:'\ 

d^t^^A^iAf^A^Af? Vl:^ A^:i vAV-^^AV p?A^A?^ is i^UttV 
fAArA^ACA:AP.^A tAAA:A!> i^A^A^Ai^ Oi : the 

vamA by; mm* A i AAif. wnd tM^im zhfw VI' A 

%>r:2.yw^ a> -ih« CQt>:w\-$<& h$t b^oo A; 

:Ai<lNA y. C. A^v- tb^v A A:^ :A^A pA^Ay Thfi auihft? "S 
^i^'yV^'s^ ^ ; • A >> v * •*.•."'! : A« • s?\." v<i ?A ^ A»\^S>* y A-vAs^*? ^ x 

A^AAAi^A Av :<&b® aIv-a ThAA §n&wphi$$ X* dmh AAA 



A A«<AAiAA mm#$ i-AAA Aii A^^A 



EXHIBIT C 




Scientists so-opi ting to p^yge fl^r m^ Wflfeteniy 



8$ ftsotasi S&rmmtg. 



A Ja g ol v?im< & l&ssf M brm4 m& mm, 

viiaa fm msMsgtmii mi mid nana 
$o1a&tisfe M m f ocm^a*: fe^^pjsfea 
Jofewi^or; var&Uka textont 



yaaat to |m*o;ai;a vjraS&fe imm 

a gtoea&r as& ckaapsr aaa ia tkars pra~} • 

*a a&rtsio iy baaxrSif&l work v 
sa^s aaka Roswa, a ma4kira*i aad nat- 

oOom io Jawa Csi^ Taarais shapjnsa v 
l^t^wsi^l^Tiossma sa^ 

hs&m, di imMmm th<? g:aao$ V&mHts, 
Botf raal [ mm$&faMi& ar*vaaaak<:xa r aas 
Toda^ >xv:aaov 
&jf to *a&ill£a ac*M o^cla^aals <&r$ved 



typic-My mada imm ligm^ a 



fry* or p&Us:^ wh><ia h oarHYrd from 

>YOi>3 &ft&$£&t& 

srgaafoms to ma&e vmii&o> but ti$o prs- 



UnslYM sx&xmnxim&i&Uy ixa Ma Mh 

Bi&$e£& Copskhapm o£te. .Also, ■ vsm \ - 
jkl^Oa toxic m m.m$ mlat ate. 

xvitl^o tm? dlfftor^ specks <kfym&0mr* 



^•mm^krn, bakars cr brewer's $c 



co$&,aoho^aa$xd aa^sMa saprvfa x^aJta 
ttm vaaat i^mmrtthe ^xioos*? to vaaltta ; . 
t&o^&x^^adf^ 

al£o s&s^wthat ajmr iM MoaM^ia^ 
ra&"d.o:a&. f Sxaaa$?$a$ 
mdxais<x vaasiofta 0$ 

3 N ka team ate ks&okad isat a 
gai><? yhzi th& eo&vor- 

Flasiafi yj>^<t«>ada 65 rr4Ui^:j?is 
jSfesp of liq$i4: in tm teka- 
b^kar%yaa^:4o mgfi 

«£5^a^ arM^Oi^ 
for a« ^ta^o tiu^t: co«v>^^ dsa straiighj; 
^\?iilHtiiuto a i'o^jr. v<it^ a atfcaatef . 
v^l!i«b«tav0^l^oofc\ido. TMafonrnao't 

hold :w)X$ 0? th« compound.. Both, iha 
straight and ^^gar-k<lsi> va^xUxa moJd 
bo i^oo" la tm<l$ vjjxl |3arfam«s, 
WMta ay^tkatk: v^uilM^ fboar^ o^er 

farm has it^pki^:. aays I>;i^ka:a Siavku;- 




te$|t sit:.iMfii(- 



Sa^a*^ oavo i^ooj^a^ os> ^m^f^< tj>a am?^ot^ 
%m With Sko ^aSaafe ? -aa^a ^xot oor^oxad ?iaaaa^- 



anora ihoo 10 ta-^a tta& of vir^ tJ:wvcaoaaa iao 
aoram^ eoioi a\a*5 ka iM^spoo^a af g^ooia; aaa' siraa- 
tx:ra^^k& ^ka taa ??f>va^t avei&a, aaaa ^iahao; 
>ka^^naa> of ^a^oa 5joivaas% m W?^ .l^p^ M 



C^va-aiaairon oi&ax^py ia^gss ^aaai the &f « 
ata^asa^jsaaxoaa ^^aaa^ -B) ihM<m&& an o^oakg m 

tmm< mm a? f?^v ^ oacofiai-XiOtoa ^oOa«?;a^ (0,0)^ 
ao>a ^aa a^ay oa»a aaaa^aoj aa-a^rataa^ aod Irw 




¥sks; Bred To Bm AnMhM VwMU f$mmm Hm$ 



Fag* I of 3 




Y*«asi has feg fe* cirw^cj jnto service for to^ md ^imk, m$mw 



produce vmMnfim gkimm, 



an -eaKfe^ss fmm &s s^^^an^g pods. oti$g Msm*. *>f \m imMf& Ym$<* 

m$P$>lt3&$fs tem\h&x & tmrmM v&mfe f&w'h dsr&eei from 

to orchid^, TNs ^»?v c.<f vsni&n fe ^m^k^ sasheml^v sod 




mm® & ^ m mmmmaky 

$xmm, 3 mm®$& mmms so$a\ T« mzk* ^e y^icaiwuh^ yiua>^i to 
vsm^H &$- ■^^'■:§®ft!8S : that arssctffe for sj^fo; s^ayrosjs tftst 

spa? Am tm&om.. ¥h$m g^m^mxkis one it&m. $m 4m§mt$&* 



Tm s&o *m>d<2d o>* ^ ih& m^mtm mnvmmm titmmm to >m 
wmmrmm fo>m. Tim rasasjrehsra-fs^jrt m&my mm mh tm 

bmr tmti* m mMgrnrm pm im\ m Lm*rs yeast 46 mgS. 



s 5^r^oh^<5 : vmiim b^-U- ^xm^. Iris ^ 
mnm^ mtsmmm tm atosl mm* & $m$ftemx timti & tfts mm or 



: ;* : h«- "Why? i&ltlh« jmm^ds^fe 



Symmm mm vmm, ir\m§\ mMym M>ak> w% o>jp. 



